Abstract. Among the known causes for the occurrence of hepatocellular carcinoma (HCC), chemical carcinogens, chronic alcoholic intake and hepatitis B virus (HBV), especially in Asia, has been emphasized. HBV has been industriously studied and many queries about the relationship between HBV infection and hepatocarcinogenesis have been clarified. Recent descovery of hepatitis C virus (HCV) revealed that there may be the participation of this virus in hepatocarcinogenesis. However, a precise mechanism in such a viral infection has not been known. Host immunological defence mechanisms including the role of cytokines should be also taken into consideration. Cellular gene abnormalities have been noted in the late period of cancer cell progression. The technical development in the clinically available diagnostic procedures have enabled us to detect early phase of HCC. Some new concepts in the pathological diagnosis of precancerous lesions of HCC and also early HCC have been reported recently. We gave an outline of the recent advances and references in the study of HCC. (Keio J Med 41 (4): 195-204, December 1992) 
Introduction
It has been regarded that major hepatocarcinogens are some chemical agents,1-3 chronic alcoholic intake4 and hepatitis B virus (HBV). Recent studies have suggested that hepatitis C virus (HCV) can likewise be regarded as one of carcinogen. For several years, we have been studying the host's immunological abnor malities as noted in chronic liver diseases; a significant decrease in host defense mechanisms could be considered as one important factor for the progression of liver cirrhosis (LC) into hepatocellular carcinoma (HCC). There may be other unknown causes for the occurrence of HCC which remains to be explored.
Hepatitis B Virus (HBV)
It is well known from epidemiological studies,5-7 that there is a correlation between the occurrence of HCC and HBV infection. Since such a significant finding has been discovered, the study of HBV has been emphasized and a lot of important dicoveries have been made re garding this special area of cancer research.8,9 HBV has been very well investigated.10 Its DNA sequences have been completely studied. 11 The proteins produced by this virus are encoded in specific DNA regions (Fig 1) ; eg, hepatitis B surface antigen (HBsAg), hepatitis B core antigen (HBcAg), and DNA polymerase (DNA-p) which are some of the proteins produced by this virus, are encoded in their respective regions in the HBV DNA loci. Moreover, special attention should be focused on the fact that although oncoviruses, which are usually retroviruses, have their oncogenes included in their genomes, this phenomenon does not hold true for HBV genome, then another interesting feature of HBV which remains to be explained. HBV has interesting replication strategies.12 As shown in Fig 2, the HBV DNA is trans cribed into RNA and translated into specific proteins . On the other hand, during replication of this virus , HBV DNA is reversely transcribed13,14 into minus strand DNA and the plus strand DNA reproduced and finally the replication is completed. This complicated way of replication brings about an important change in the hepatocytes infected with HBV; that is, HBV DNA integration. Our results15 showed that HBV DNA was integrated in all of the 8 HCC tissues from HBsAgpositive patients examined by Southern blot analysis. Okubo After initial detection of the hepatic tumor, a hepatic angiography is recommended to make sure whether a tumor is definitely malignant or not. Moreover, it was only until a few years ago, when angiography has been selected as the best procedure to further define hepatic tumors. However, recently a small hepatic tumor which is under one or two cm in diameter can always be detected by ultrasonography. Such a small tumor cannot easily be detected by CT-scan nor angio graphy, since most of the time it results into a negative study.
Pathological examinations of these small tumors revealed that the preexisting liver structure was preserved. All of these cases were hypercellular lesions and it has been suggested by some pathologists that these small hepatic tumors can be classified into three categories, namely; adenomatous hyperplasia, which lacked struc tural atypia; atypical adenomatous hyperplasia with nodules exhibiting focal abnormalities; and finally, the very differentiated HCC with little cellular atypia. From these examinations,121-123 it has been thought that there is a multistep development of HCC. One of them is adenomatous hyperplasia which might be a precancerous lesion of HCC124. Figure 3 shows a series of ultrasonograms and CTscan photoes, all belonging to one patient of ours, who had been examined during a year and a half, that is, from the 13th of February, 1990 up to 1st of August, 1991 (dates: 13/2/90, 10/9/90, 14/1/90, 5/3/91, 1/8/91). The lower photographs are CT-scan photos taken during the first and last date. From here, we could see that we could not distinguish the characteristics of the tumor just by the CT-scan with ordinal use. However, these could be notably distinguished by the ultrasonograms. The median photograph shows the presence of a low density area or hypoechoic region which can detected in the high density area or high echoic region. And then, the low echoic region spreads diffusely into the high echoic area. Figure 4 shows the schematic representation of such a phenomenon. That is, a small hypoechoic region is first detected, which then develops into the hyperechoic area, gradually diffusing or spreading out till it occupies the whole region. This superimposed low-high echoic area, gradually grows larger and larger. It is interesting to note here, that when biopsy samples are taken from these regions, that sample taken from the hyper-echoic region will show fatty changes.125 Meanwhile , in the hypo hyperechoic area, adenomatous hyperplasia can be descovered. However, in some cases , early stages of HCC, and likewise, its undifferentiated stage , may even be seen.
A possible explanation could account for such a phenomenon; that is, during the development of the The similar discussion has already been carried out in leukemic cells.
In summary, we have discussed the important issues with regards to hepatocarcinogenesis. Among them, HBV is the most significant factor which continues to be the main focus of investigations currently conducted. Its amazing DNA replication strategies, as well as inte gration into the host's DNA have indeed made the HBV DNA study more challenging than ever to any investigator.
Chronic inflammation of the liver may play some important role in the occurrence of malignant transformation in the hepatocyte. Although the direct demonstration of HCV as a hepatocarcinogenesis has not been reported, recent interferon therapy against chronic hepatitis B and C might achieve in future the decrease in number of HCC occurrence. 136 Many inves tigators, as well as our group, have been continuously involved in conducting studies which will unfold to us more of the mysteries behind HCC, and many clinicians have been trying to detect the HCC earlier and treat the patients better. 
